Were assessed the effect of five traditional diets backyard turkeys in confinement. The experiment lasted 36 weeks, the turkeys were randomized to one of five diets: kitchen waste + fresh forage (T1), kitchen waste (T2), commercial feed + fresh forage (T3), cracked corn + fresh forage (T4) and commercial feed (T5). Food and water were provided ad libitum. Each treatment with birds of both sexes had two repetitions with four birds and each bird was considered as an experimental unit were evaluated daily weight gain, total weight gain, final live weight, total length peak-tail, monthly gain peak-tail, total length, total length of wings, monthly gain wings length, and feed cost. The data were analyzed in a completely randomized arrangement with adjusted means and Tukey's mean comparison, then an evaluation of treatment groups by analyzing clusters for semi quantitative data. The biggest daily gain, total weight gain and final live weight was obtained with treatment T3, while the highest increase in peak-length tail and wings was obtained with treatment T1 (P < 0.05). T2 treatment turned out to be most economical, but the treatment that best scores obtained was T1. We conclude that the use of kitchen waste + fresh forage is a feasible strategy to feed slowgrowing turkeys.
INTRODUCTION
The turkey breeding and production slow-growing native or Creole, in Mexico, is a good choice for families with limited resources farmers obtain animal protein of high quality, but is not considered a major zootechnical activity [1] . The production of slow-growing turkey has the advantage of being semi-rustic, therefore birds provides a wide range of adaptation to different climates and natural resistance against diseases [2] , since it has shown its ability to develop antibodies against some diseases that are naturally exposed [3] . These factors give them greater hardiness and ability to adapt to the need little care [4] . It has been previously reported that in certain regions of Oaxaca, the turkeys are raised in semi grazing conditions with little or no health control [3, 5] . The backyard turkey feed is based primarily on corn, tortilla and its products, but also includes: fruits, vegetables, kitchen waste, commercial food, various grains, grazing and insects [6] [7] [8] . The various types of feed traditionally used in turkeys, causing different body development [1] and causes that the organoleptic characteristics of meat be different [9] . Because the production of slow-growing turkeys is practiced almost exclusively by peasants and indigenous people, have been little studied. The information generated to describe the production of native turkeys in Mexico is incomplete and does not include economic analysis, Contino-Esquijerosa [10] has pointed out that in studies designed under an exclusively biological vision, partial conclusions can be derived, as recommended in some cases, dietary proposals technically feasible, but not feasible from the economic standpoint. It is therefore very important to assess the economic feasibility of using different feeding treatments slow-growing turkeys. The objective of this study is to evaluate the effect that some of the traditional food systems compared to commercial feed, relative to growth, relating weight gain, body development, in addition to estimating the cost of turkey feed, to determine which treatment is most suitable for the slow-growing native turkeys raised in confinement.
MATERIAL AND METHODS
The research was conducted in the Experimental Field of the Universidad del Mar (UMAR), in Puerto Escondido, Oaxaca, Mexico. Fifty turkeys of bronze phenotype, mixed, slow growing and three months old, were acquired with backyard producers in rural communities in the region. Poults were selected with the phenotype of their parents, who were always bronze color and delayed corporal development. Arriving turkeys in the experimental field, had a week of adaptation, and then were randomized to start the experiment. They were housed in cages of 9 m 2 , with cement floor and walls mesh. The cages were equipped with two trays of initiation, two plastic sprues for 3 L, a feeding hopper, and hangers' stainless steel tubes each. They were given vaccines for fowl cholera, fowl pox, avian influenza and Newcastle, according to the description of most common diseases in turkeys in the area [11] . Each turkey was individually marked with colored plastic beads, which were placed on the skin of the occipital region of the head, each color had a corresponding number, and it is a temporary identication method recommended for wildlife research [12] . The experimental phase lasted 35 weeks, and all the exrimental phase was performed following animal welfare criteria imposed by the University Research Council, which are governed by the Official Mexican Standard NOM-062-ZOO-1999, entitled "Technical specifications for production, care and use of laboratory animals" [13] .
Description of the Diets Used
In each experimental treatment consisted of two cages with 5 turkeys, each turkey was considered an experimental unit. The feeding system for all experimental units was to provide one of the treatments: T1 = kitchen waste + fresh forage, T2 = kitchen waste, T3 = commercial feed for turkeys + fresh forage, T4 = cracked corn + fresh forage, and T5 = commercial feed for turkeys, which served as control ( Table 1) . The kitchen waste is offered in trays, broken corn and turkeys in commercial food hopper feeders, fresh forage was offered freshly cut and placed in locations accessible to the turkeys. The forage used was the guinea grass (Panicum maximum), in a young phenological stage (less than 20% bloom). The idea of providing diets with different nutrient density, was taken from a study by Hale et al. [14] , who evaluated the inclusion of 5%, 10%, 15% and 20% of fiber in the diet of in captivity domestic turkeys, and report that as the level of fiber, the caloric content in the diet decreased, but turkeys adjusted feed intake, eating more low-calorie food and at the end of the experiment there were no significant differences in weight gain.
Feed and water were offered ad libitum. Every day was weighed the feed offered and refused, which was obtained by difference daily intake, weekly turkeys were weighed with an electronic scale platform Torrey ® trademark EQB1007/200 model, with capacity of 50 kg and 200 g precision, measurements were made of head-tail and wingspan with a flexible tape Urrea ® trademark with length of 100 cm, to estimate the weekly weight gain, which was obtained by weight difference obtained the previous week, likewise was estimated weekly increase in peak-tail length and wingspan.
The diet was based on waste of kitchen variety of ingredients contained in good state of preservation, and to determine their frequency 60 samples were taken randomly, two each week, and watch the content of the samples to determine the percentage of each ingredient, Table 2 . Respects to commercial diets were used two stages: initiation (crumbs) for three months, and ending in pellets, for turkeys with more than six months old.
The proximal analyses of the treatments were performed in the laboratory of food using standardized methods [15] . Regarding the commercial feed for turkeys include values that the manufacturer included on the label and the values were ascertained by proximate analysis. 
Economic Analysis
To estimate power cost was considered the price per kilogram of food trade in the region which was $0.55 USD, the selling price of cracked corn was $0.60 USD. To estimate the cost of kitchen waste weekly was considered the price of bagging to $0.37 USD. It also included a cost for labor for cutting and harvesting of fresh forage based on 60 minutes of work as time dedicated daily to get fresh forage ($0.48 USD) and was related with the minimum daily wage was paid in region ($3.87 USD/day). Cost calculations were estimated in US dollars, with an exchange rate of $12.83 pesos per US dollar. The method used for determining the cost of feed was adjusted to that used by Jerez et al. [16] .
Statistical Analysis
We conducted a completely randomized design with 5 treatments and 10 repetitions, each treatment had two cages containing five birds, each individually turkey was considered as experimental unit. The results were evaluated using the program statistical SAS [17] through the GLM procedure. To eliminate any possible error attributable to differences in weight and size that could have turkeys at the beginning of the experiment, the mean weight were adjusted for initial weight as a covariate, while the average peak-tail length and wingspan for his respective initial measures, it through the function arcsin
x [18] . Subsequently applied the test for Tukey's means comparison, considering P < 0.05 as significant difference. For the evaluation of the experimental treatments was carried to elaborate a numerical classification conglomerate groups analysis for semi-quantitative data [19] . It was integrated a matrix of all variables studied and taken as reference an ideal location with a total score of 27 points, for the variables daily gain, total weight gain, final live weight, total length-tail peak, monthly gain peak-tail length, total length and monthly gain length wings were considered likely to compare Tukey's means: A = 3, AB = 2, B = 1. For the variable feeding cost was considered the range of 1 to 100 = 3, 101 to 200 = 2, 201 -300 = 1. The cost per kg of body weight was evaluated considering the range of 1 to 20 = 3, 21 to 40 = 2, 41 to 60 = 1. The total score of the treatments was estimated to range 9 -14 = poor, 15 -20 = fair, 21 -27 = good. Table 3 presents the results of daily gain, total weight gain and final live weight of the slow-growing turkeys. 
RESULTS AND DISCUSSION
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Respect to daily weight gain, treatment of commercial food + fresh forage (T3) had the best performance with average increase production more than 9 g/d compared to the gain of treatments with less weight gain, who were the turkeys with cracked corn + fresh forage (T4) and kitchen waste (T2), these differences were statistically significant (P < 0.05). The total weight gain, T3 treatment had a weight of 3000 g more than T4 treatment and this difference was statistically (P < 0.05). For the variable final live weight, the best treatments were comercial feed + fresh forage (T3) and kitchen waste + fresh forage (T1), both treatments were significantly different (P < 0.05) than those of turkeys fed cracked corn forage + fresh (T4). Two morphometric variables for the selection of broodstock, are measures of the total peak-tail length and wingspan, which together give an idea of the overall size of the turkey. These variables are presented in Table 4 . Turkeys fed kitchen waste + fresh forage (T1) and commercial feed (T5) had greater (P < 0.05) total peak-tail length compared to treatment with cracked corn + fresh forage (T4), however when determining monthly gain peak-tail length, only T1 was statistically higher (P < 0.05) than other treatments. With respect to the total size of the wings, the turkeys with cracked corn + fresh forage (T4) showed the smallest, statistically significant (P < 0.05) than those who consumed kitchen waste (T1 and T2) and commercial feed (T5). The monthly gain in wingspan, was greater in the treatment of kitchen waste + fresh forage, compared to all other treatments, this difference was significant (P < 0.05).
The accumulated gain performance of that showed different treatments during the experiment shown in Figure 1 . It is notable that the treatments were segmented in three: kitchen waste (T2) and cracked corn + fresh forage (T4) had the lowest overall cumulative gain. An intermediate segment in which treatments are kitchen waste + fresh forage (T1) and commercial feed for turkeys (T5) form the intermediate segment and finally, the best treatment was commercial feed for turkeys + fresh forage.
It seems evident that the addition of fresh forage to the diet helps improve growth performance of the slowgrowing turkeys. This is observed by the behavior that had the commercial food + fresh forage (T3) that was what propitiated the greatest cumulative weight gain. Similar effect was in the kitchen waste + fresh forage (T1), which produced the cumulative weight gain, was even higher than that obtained by the commercial feed (T5). There is a favorable effect on weight gain in the presence of forage in the diet, both the commercial feed for turkeys as kitchen waste, improved their growth performance to add it. In the case of cracked corn, it is clear that its combination with fresh forage, only met the Table 4 . Means in millimeters of the total length-tail peak (TPTL) monthly gain peak-tail length (MGPTL), total size of wings (TSW) and wingspan monthly gain (WMG) in slow-growing turkeys with different diets. OPEN ACCESS needs of maintenance from the 20th week of the experiment, inferring that this feeding strategy yields the maximum weight at 32 weeks of age. Considering that commercial feed for turkeys is formulated according to their nutritional needs, the best growth performance may possibly be related to the slowgrowing turkeys have different nutritional needs and require the presence of green forage to exploit the ability of feeding with forage have slow growing turkeys, as in wild turkeys [6] , and in this manner optimize the digestive process. Sarmiento et al. [20] suggest that even small quantities of green fodder as protein supplements in diets low in protein, can have nutritional importance, at least for backyard birds.
Similar to the present results, reported in a study by adding different types of fodder to poultry diets, where he found highly significant differences in weight gain [21] . Even though the contributions of forage protein and energy were low, concludes that differences in weight are due to forage contributed significant amounts of minerals and carotene, a precursor of vitamin A.
In a study of the anatomy and physiology of birds, was concluded that the feeding strategy of turkeys are omnivorous, and under natural conditions, not fed only grains [22] , which is consistent with the findings of this study and explains partially the result to be had with the kitchen waste, which includes different types of ingredients ( Table 2) .
There is controversy about the efficiency with poultry in the use of foods rich in fiber [20] . It was hypothesized that extensive management system without access to concentrates, has resulted in the development of a greater ability to digestion and fermentation of forage high in fiber, with a better efficiency in the absorption of nutrients available (amino acids, minerals, vitamins, energy) [23] . In Oaxaca, usually raising turkeys of slow growth is extensive, the birds feed in large proportion with fresh forage, optimizing their digestibility [1] . It has been estimated that poultry on pasture come to consume 5% to 20% forage, depending on the age and quality of forage [24] .
In this study, treatment of kitchen waste + fresh forage (T1), had a content of 18.9% fiber, the highest value compared to the other treatments ( Table 1) . However, it was found that despite the high level of fiber, weight gain is not affected, but there was an increase in feed conversion, due to increased feed intake, as has been previously reported [14] .
This favorable response in the growth of the poultry and egg hatchability, caused by the addition of fresh forage, has been called "grass factor" [25] . However, HuertaRuiz et al. [26] found no significant differences in the in vitro digestibility of the grass king grass, between broiler and backyard chicken, and cecal fermentation capacity is similar regardless of the exploitation system on which they are located. Was reported that poultry fed diets rich in fiber, decrease their weight gain and feed conversion increased as the level of fiber in the diet increases [27] . This reduction in weight gain and increased feed conversion has been attributed to the decrease nutrient digestibility of the diet, the level of ingredients according fibrous increases.
Respect to total feed cost of the experiment and the cost to produce one kilogram of live weight, the results are presented in Table 5 .
More costly treatments were those involving comercial feed without forage (T5), or fresh forage (T3), while less expensive treatments were those involving kitchen waste with and without forage (T1 and T2). This confirms what was reported by Cuca et al. [28] who assert that in the modern poultry industry, 60% -70% of the total production cost is in the area of acquisition of feed. It is evident that the addition of commercial feed production guarantees good results, as found in this study (Table 3), but the production cost is high, resulting in limited use in slow-growing turkeys backyard conditions [29] . Regard to the cost of feed to produce one kilogram of meat in live weight, the cracked corn + fresh forage (T4) was the most expensive treatment, because it was almost exclusively the diet maintenance from 32 weeks of age poultry (Figure 1) . This feeding system is very popular in rural areas of the Oaxacan coast [3] . The poor performance was productive that treatment cracked corn + fresh forage, is the reason that the turkeys are considered inefficient, and therefore its production cost and retail price is high [29] . Use of kitchen waste, reduced between 5 to 10 times the cost per kilogram of live weight (Table 5) , which makes this feeding strategy as economically viable for small farmers in backyard.
To evaluate the performance of the experimental treatments with respect to all variables, we used a numerical classification to produce an analysis of clusters for semi quantitative data groups. Table 6 shows the results.
Conglomerates analysis indicated that the best treatment considering all the variables analyzed in this study, was kitchen waste + fresh forage (T1), the worst performer was treatment of cracked corn + fresh forage (T4) and the other treatments were in the regular range. These results may be surprising, however one must consider that the matrix considers not only productive responses, also evaluates other as growth and production cost. Under this perspective, it is feasible to produce slow-growing turkeys with kitchen waste + fresh forage. This feeding strategy not get the maximum weight reached by the strategy that includes balanced feed for turkeys + fresh forage, but is competitive enough, from the points of view of production, weight gain and economic analysis. The qualification facilitates the assessment of the type of management that can be given to poultry in backyard Copyright © 2013 SciRes.
OPEN ACCESS Good Fair Fair Poor Fair T1 = kitchen waste + fresh forage; T2 = kitchen waste; T3 = commercial feed for turkeys + fresh forage; T4 = cracked corn + fresh forage; and T5 = commercial feed for turkeys; 1 We considered the probability of the average of Tukey's comparison: A = 3, AB = 2, B = 1; 2 We considered the range of 1 to 100 = 3, 101 to 200 = 2, 201 to 300 = 1; 3 The range of 1 to 20 = 3, 21 to 40 = 2, 41 to 60 = 1; 4 For the rating was considered the interval 9 -14 = Poor, 15 -20 = Fair, 21 -27 = Good.
conditions. Therefore, commercial food will provide better final live weight, but the production cost is high, or, to use kitchen waste, weight gain will be lower, but the costs will be minimized. This type of analysis can be useful to dimensioning the actual feasibility of the treatments.
Considering all the results obtained, we can deduce that it is possible to make use of fresh forage as a viable source of feed for slow-growing turkeys reared in intensive conditions, and consider using kitchen waste to achieve nutritional cover the needs of these birds. Showed a good performance that can further reduce production costs if the inclusion of fresh forage is provided by family labor force which is always available and does not generate any extra cost, or whether by grazing poultry, handling common in traditional poultry production systems [5] . The availability of kitchen waste can be a problem to maintain a small-scale production of turkeys; however this may be obtained from leftover food from restaurants, hotels, supermarkets, markets and households [30] . The addition of fresh forage to the diet and adding kitchen waste to replace commercial feed for turkeys, help save money for backyard producers, and use one of the most abundant resources that have in backyard the producers: the family labor force [31] , which could reduce production costs and provide themselves with animal proteins [27] .
It is not recommended that kitchen waste are the only food source in chicks, because they will grow more slowly than with other nutritional strategy, Camacho-Escobar et al. [5] report that can be achieved adequate growth of poults offering corn dough with edible plants previously boiled and mashed.
However, a practical problem when using kitchen waste as food for slow-growing turkeys is in how easily it decomposes, causing odors and flies. It has been recommended to apply heat treatment of kitchen waste to be microbiologically safe as an ingredient in animal feed; it is subjected in to a sterilization process as boiling or cooking in steam at a temperature of 100 C, thereby avoiding disease transmission [30] . This process is effective, but can result in loss of nutrients by denaturation and increased cost of waste. Techniques such as kitchen waste silage [32] , could help resolve in part this problem, but research is needed on this topic.
CONCLUSIONS
Feeding slow-growing turkeys with kitchen waste + fresh forage, it is feasible to obtain adequate productive results as long as kitchen waste be sufficient to cover the nutritional needs of turkeys and forage not generate additional costs labor, which can be solved with family labor force or with grazing.
It is advantageous to use fresh grass as a food supplement in feeding strategies where only commercial feed is used, which implies that it is possible to propose semi stabled production systems for slow-growing turkeys, which have access to commercial food, but also to grazing. Is worth mentioning that exist indications that suggest the importance of fresh forage on productive performance in turkey slow-growing, but more research is needed on the subject. However, studies are needed to evaluate the digestibility that have slow-growing turkeys consuming different forages, and the interaction they may have with different types of diets, to know and better exploiting their synergistic effect in the diet.
